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necessitating an immediate stopping of the engine.
During these tests it was impossible to release more
than one-half of the power and the machine remained
firmly on the ground. Eventually I decided to make
a study with the machine not in operation by climb-
ing on the top of the gondola and finally on the root
of the lower propeller. I succeeded in shaking the
inner shaft with my hand to reproduce the " trouble."
It was easy to count the amplitude and to find out that
it happened slightly less than one hundred and twenty
times per minute. To remedy this fault, I took a
piece of hard wood about four feet long and fitted it
exactly on the interior cross-sections of the shaft of the
upper propeller. I then hammered it gradually into
the steel tube, testing the frequency of oscillation
from time to time. After the end of the wood passed
the upper bearing of the propeller shaft, the frequency
of oscillation started to increase. I continued to
hammer it down until the oscillation exceeded one
hundred and seventy-five per minute, because the
maximum normal r.p.m. of the propellers was 160
r.p.m.
The next test with power showed a complete cure
of the vibrations. Gradually I could reach the former
critical number of revolutions and everything worked
smoothly. During these tests I used to stand near the
end of the frame, opposite the engine, with my hands
on the throttle and on the switch. There was little
wind at that point because the inner part of the pro-
pellers was not covered and the blades were circling
outside, but below the periphery there was apparently
a strong blast of air thrown down, for I could see the
dust and leaves blown in all directions from the